Continuing with our previous work on D-term triggered dynamical supersymmetry breaking [6] [7] [8] , we consider a system in which our generic N = 1 action is minimally extended to include the pair of Higgs doublet superfields charged under the overall U(1) as well as µ and Bµ terms.
Introduction
ATLAS [1] and CMS [2] collaborations recently announced that a Higgs boson was discovered at the Large Hadron Collider (LHC) and its mass is found to be around 126 GeV. Although the observed data for a variety of Higgs boson decay modes are found to be consistent with the Standard Model (SM) expectations, the new physics beyond the SM is indispensable for explanations of various unsolved issues in the SM such as the origin of dark matter and dark energy.
Supersymmetry (SUSY) is one of the leading promising candidates of new physics beyond the SM. In the minimal SUSY standard model (MSSM), it is well known that the lightest Higgs boson mass at tree level is smaller than the Z-boson mass, and can be enhanced up to 130 GeV through the quantum corrections by top and stop [3] . The observed Higgs boson mass around 126 GeV requires a heavy stop mass or a large A-term for stop, which leads to some amount of fine-tuning of parameters, i.e. "little hierarchy problem". There are two typical extensions of the MSSM to overcome this issue. One is the next-to-MSSM (NMSSM) [4] and the other is the U(1) extension of the SM gauge group [5] . In the former case, a gauge singlet chiral multiplet is introduced and coupled to the Higgs doublets in the superpotential. F -term contributions can enhance the Higgs mass after developing the vacuum expectation value (VEV) of the singlet.
In the latter case, D-term contributions can enhance the Higgs mass if the Higgs doublets are charged under the extended U(1) gauge group. We adopt here the latter approach since it can be naturally incorporated in our recently proposed mechanism of D-term triggered dynamical SUSY breaking (DDSB) [6] [7] [8] where a nonvanishing D-term VEV of the overall U(1) gauge group is obtained in Hartree-Fock analysis as is in the BCS model and the NJL theory [9, 10] . Also, our mechanism is a generalization of Dirac gaugino scenario [11] [12] [13] [14] which has recently been paid attention to a solution to the natural SUSY breaking spectrum with 126 GeV Higgs mass and many piece of work in various viewpoints have been done so far .
In this letter, we investigate implications of the mechanism of DDSB uncovered in [6] [7] [8] , coupling the system to the MSSM Higgs sector which includes the µ and Bµ terms. The pair of Higgs doublet superfields H u , H d is taken to be charged under the overall U(1):
We have adopted notation 
There are three input functions: the Kähler potential K(Φ a ,Φ a ) with its gauging, the gauge kinetic superfields τ ab (Φ a ) that are the second derivatives of a holomorphic function F (Φ a ), and
As in [8] , we make the following assumptions:
1) third derivatives of F (Φ a ) at the scalar VEV's are non-vanishing.
2) the superpotential at tree level preserves N = 1 supersymmetry.
3) the vacuum is taken to be in the unbroken phase of the gauge group
The last assumption has been made for a technical reason and is not essential to the mechanism of dynamical supersymmetry breaking.
To simplify the analysis in what follows while keeping the essence, we adopt the simplest prepotential and superpotential exploited in [8] of 5 × 5 complex matrix scalar superfield ϕ :
where c is a pure imaginary number (as discussed in [8] ), and m, M are mass parameters. Here N = 5 and M (real number) sets the scale in the prepotential, which is the cutoff scale.
We embed the generators of the gauge group into the bases which expand ϕ:
We have represented the overall U(1) and U(1) Y generators to be proportional to the unit matrix and the traceless diagonal generator respectively. We analyze the case in which only S receives its VEV, namely, the unbroken U(5) vacuum of the superpotential. We will make a comment for those cases in which these do not hold, which lead to the kinetic mixing. We drop octet T 8 as it is irrelevant to the analysis below.
After a simple calculation, we obtain the non-vanishing prepotential derivatives 5) and the derivatives of the superpotential
We choose c = 10i but S is complex, not necessarily real.
In this letter, we add Eq. 
The third prepotential derivatives, which are now real numbers, can be read off from Eq. (2.5).
In our analysis, we take that the value of D 0 VEV is determined essentially by our HartreeFock approximation in [8] . This source of supersymmetry breaking is then fed to the Higgs sector and its effects are given by a tree level analysis. We will argue the validity of this procedure below.
Higgs potential and variations
Let us extract the part relevant to the Higgs potential in (2.7).
where ϕ C = (T a , Y, S). The one-loop part of the effective potential in [6, 8] is denoted by Let us vary L pot with respect to the auxiliary fields, replacing ϕ C by their VEV ϕ C = (0, 0, S ).
10)
Note that F aa0 = F Y Y 0 = F 000 ≡ F ′′′ and that Eq. (2.11) with e u = e d = 0 is in fact the gap equation of [6, 8] . Eliminating the auxiliary fields (approximately), we obtain Higgs potential 
where we have restricted the potential to the CP-even neutral sector of Higgs doublets
T in the second line since we are interested in the Higgs mass. In the last line, the neutral components of Higgs fields are defined as
14)
and we use the shorthand notations:
G 0 is the would-be Nambu-Goldstone boson eaten as the longitudinal component of Z-boson.
The VEV of Higgs field is v ≃ 246 GeV and
Estimate of the Higgs mass
We are now ready to calculate Higgs mass. As in the MSSM, the minimization of the scalar potential ∂V Higgs /∂v 2 = ∂V Higgs /∂β = 0 allows us to express µ and Bµ in terms of other parameters.
It is straightforward to obtain the mass matrix for CP-even Higgs from the second derivative of the potential,
where each component is given by
The eigenvalues of this mass matrix are found as In order for the µ-term to be allowed in the superpotential, we must have a condition e u +e d = 0 which is also required from an anomaly cancellation condition for the overall U(1). Then, the Higgs mass can be expressed as
It is interesting to see the correspondence between our expression of Higgs mass (3.9) and that in the MSSM,
As in the case of MSSM, the upper bound of Higgs mass can be obtained by taking a decoupling limit M Let us go back to the minimization conditions of Higgs potential with e u + e d = 0,
which leads to
In order to satisfy this condition, the dominant part in the right-hand side of (3.15) e u D 0 /c 2β is required to be negative.
Using these conditions, we can eliminate M
2
A in Higgs mass (3.9) . 
